Purification and characterization of pepsinogens and pepsins from Asiatic black bear, and amino acid sequence determination of the NH2-terminal 60 residues of the major pepsinogen.
Five pepsinogens were purified to homogeneity from the gastric mucosa of Asiatic black bear and termed pepsinogens I-1, I-2, II-1, II-2, and III. Pepsinogen II-1 was the major component and accounted for more than half of the total pepsinogens. Their molecular weights were estimated to be 40,000 for pepsinogens I-1 and I-2, 38,000 for pepsinogens II-1 and II-2, and 42,000 for pepsinogen III. They resembled each other in amino acid composition, except that pepsinogens I-1 and I-2 contained larger numbers of basic residues than the others. Pepsinogen III was a glycoprotein containing about 3.7% carbohydrate. Each was activated to the corresponding pepsin and their enzymatic characteristics were investigated. The optimal pH against hemoglobin was about 2.2 for pepsin I-1, and about 2.5 for pepsins II-1, II-2, and III. Each pepsin was inhibited by pepstatin as well as porcine pepsin and also by diazoacetyl-DL-norleucine methyl ester, 1,2-epoxy-3-(p-nitrophenoxy)-propane, and p-bromophenacyl bromide. Each pepsin could hydrolyze N-acetyl-L-phenylalanyl-3,5-diiodo-L-tyrosine, but the specific activity was much lower than that of porcine pepsin. Activation peptides corresponding to residues 1-43, 1-25, and 26-43 were isolated from an activation mixture of pepsinogen II-1. The amino acid sequences of these peptides and of the NH2-terminal portions of pepsinogen II-1 and pepsin II-1 were determined, resulting in the complete NH2-terminal 60-residue sequence of pepsinogen II-1.